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Taking Humans to Space NCAT Focus: Optimized Scramjet Engine
Propulsion Performance
o US, China, India, Europe are creating & designing concepts 8.000
0 InUS, Several exists, at US Research Agencies & Academia . .
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By Kashkhan - CC B¥-SA 3.0,
https://upload.wikimedia.org/wikipedia/commons/4/4f/Specific -impulse -kk-
20090105.png

A Higher specific impulse than rocket engines
A Does not need to carry it

A Potential for high reusability and practicality
over rockets

NASA- http://antwrp.gsfc.nasa.gov/apod/ap040329.html
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My Research Approach

1. Create A 3DShape generator that incorporates

I. Aerodynamically Coupled Forebody: Inksolator (Mach 38)
ii. Oblique, QuasilD and Pseud&hock/Shock Train Relationships

2. Create An Internal 3D-Shape generator that incorporates
I. Simplified Injector, mixing and combustor models

ii. QuastlD (Mach 3i 8) Aerodynamics/Combustor/Nozzle

VOptimized for Maxi mum OThti
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Y \ . - - \ e
& Phase I: Fore-section NF A

RKSHOP

The Conceptual Design Process

1. Create A 3DShape generator that incorporates
I. Aerodynamically Coupled Forebodyglet-Isolator (M 38)
ii. Oblique, QuasilD and Pseud&hock/Shock Train Relationships
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w Case 1:Ildeal 3D
Velocity Distribution 7 CFD Code
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The SBLI Challenges

ANALYSIS WORKSHOP

4. MODIFIED BOUNDARY LAYER
TERNAL
1. COWL BLUNTNESS CAUSES

3. ENTROPY LAYER AFFECTS
CURVED SHOCK

TRANSITION LOCATION

cowL BOUN DARY
l.A ER

1. Leading Edge & SBLI Effectsi Conduct Systematic Geometric Manipulations

AND BOUNDARY LAYER
GROWTH

2. CURVED SHOCK

2. CURVED BOW SHOCK
PRODUCES AN ENTROPY
LAYER
PRODUCES AN _ -~
ENTROPY LAYER AND

INNERBODY AT AN

1. BLUNT NOSE CAUSES
A CURVED BOW SHOCK
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Euler Flow Field Results

Case 2:viscous effect

Density Field Pressure Field

Dr Pr
8.927e-02 3.244e+00 6.399e+00 9.553e+00 1.810e-01 9.969e+00 1.976e+01 2.955e+01 3.933e+01

Loulal bclentl Goicestt it eas 0 5075e+00  1486e+01  2465e+01  344de+01  4.423e+01

-

1.663e-01 2.815e-01 3.967e-01 5.119e-01 6.271e-01 7.422e-01 8.574e-01 9.726e-01

2.239e-01 3.391e-01 4.543e-01 5.695e-01 6.846e-01 7.998e-01 9.150e-01
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* Predictions

Fine Grid = 1,474,442 cells
Coarse Grid =272,432 cells
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Zoomed: Isolator Validation Data

Case 2: Coarse vs. Fine Grid
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Viscous & Inviscid Solution
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Case 2: Isolator Performance
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U Elements
AB.7 M

U Nodes
A1,165,267

U Estimated
Memory
A14.75 GB

-
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